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® Motivation

® lllustration with the large B 'K* -sample.
® Observation of B X(3872) K" - decay mode
® (BY X(3872) K -) measurement

® M(K  study

® Evidence of B X(3872) K * decay mode
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KEKB and Belle

T 1200
+ ]

I ' n
’ I/ 0 11 1 000 '
Beﬂedelector # # n

800 | "

$ n

e 1-
600 { &

200

oij.ijlllllli

1998/1 2000/1 2002/1 2004/1 2006/1 2008/1 2010/1 2012/

" 3 %8&'()






| X(3872
= 7+ ypp +

%
H

| T T T | T T 1 T o~
i # : 60007=BETI o] 2 #3| _§ 8005DG X(3872)
300 — W4 BELLE 50001 21001 : % i
- — )
% | | ~, H 20001 + 2 600
— — = 4000 1900/ -~ : ~
(g = = = \“‘ 18001 } 1 1 ¥ | E | s
— 200 [— — w0 \ o] B =
g B o $30001 || 179%%0  s85 se0 ses| 8 00] S
B I~ N 3 [ # 1 2 r £
5 B 7 22000] |t ary S i 3
L?>j B N S ]‘" I+*AFS;::|»£ W‘MM &Wﬂ‘ﬁﬂm& Y U 2007 §
- | ] T b e e o o |
1 OO [ | 10001 :++++f**dl/$”n ot R L # $ 25 5 31 32 35:
i B y 4 L M. (GeV/c?)
AN e 0 | Lo e
5 ! 21#3] °F o6 07 08 08 1
. . . . 5
L o ; — _
o) | rwr‘f'j ! 3.65 3. 70 3. 75 3. 80 3. 85 3. 90 3.95 4.0 Mu'u'rc*n' Mu'u' (GeVic™)
0.40 0.80 1.20 J/yrn Mass (GeV/c?) ~ 1600
- ) ’ L i T T T T T T — 8 - LHCD
o ] % 1a00k Preliminary 650
:_ _: = [~ V5 =7TeV Data [
/| o | 01% o "
& e F 1@ = 5501 H‘
o 60 4 € 4l soolmp g MnE....
+ 2#31 5+ G2 > @ | B ; !
"t FY % Z_ ki . 3850 3960
e i o
2 #3 p &. 4 6) %405 A 600f #
= § 3 ao0f : ;
E - D & 2 i ) ALY O 3 :
= QD E + + E 200
gs 2#3! 10:_ +I|#+ + B e ~ -~ -1+ - . s -
P P S T A IR T P BT P BT 3600 3700 3800 3900 2
525 3.8 382 384 386 3.88 39 392 394 396 398 4 ) M(J/y n* ) [MeV/c"]
Ll x10°

my (GeVic)

7+ CDED D @(
6F 7

20

w
o

2¥31 6

sttt

B

Candndalss
L

15

N
12

Candidates/ 4 MeV
w
o

10

il . L
| 378 3.8 3.82 3.84 3.86 388 39 392 394 3.96
| mi + 1'r) [GeV]

N
=

7 - . -
T Pt PTIST /8#319%:91/1

' e 2T G9 /1 <7.
| coggp 0 1% x7Q ++ ,

e Eu LSRRI R

} \ X(3872)

[l
o

-
o
—

)
@[T
N
W
w
[+
o
W
-]
[+]
W
]
W
[l
N

Ns =7 TeV

@

CMS Preliminary j L dt=896 pb™'

PRI ST AV B O |\.|
375 38 33

r=" \[ P T T

i
-]
w
Py
1]
w
~

3.9 4
m(J/Y + " 11 ) [GeV]




D
Radiative and eXotic decay(s) of X(387 2| gz
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With full data sample (711f) and reprocessed data, one expects
more sensitivity to the study.
Improved analysis technique.

Further, B X(3872)KS * is also studied in an attempt to increase
the statistics.

ExploitB 'K as calibration mode to train and calibrate
B X(3872 K decay modt !



Selection criteria
BO '(K* )and B X(3872) (K -)selection criteria

Beam-constraint mass

c

M, :J > 5.27 GeV/@

To avoid combinatorial background from -
M, >M . 5, (my +0.2GeV/E))

Fit was performed in 2-D usinge & M,
-0.1 GeV < DE <0.1 GeV
3.64<M, <3.74GeV/eforB° (K )
3.82<M,, <3.92GeV/ieforB® X(3872) (K" )

Based upon above selection cuts, reconstructiasieafty from MC is:

6/ (Cl C
A" 6 <
BO  X(3872) (K* ) $
B*  X(3872) (KL ¥) 0




Signal Extraction

For sighal extraction :
2-Dfitto E& M, toobserve B X(3872) (K ) decay
mode.

Background estimated from :
Large B J/ X signal MC (x 100 times data)
Non-J/ background estimated using Jhass sidebands.
89fbr! off resonance data collected at 60 MeV betog'()

Major background comes from BJ/ X processes.

The procedure is first tested with B " (K* °):
o Same final state
o Larger statistics (~2600 events).



Fit parametrization

2-DFit( Eand M, )

BO 'K* - decay mode
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Peaking background
Same final state, B(J/ )(K ), peaks abDE
Decay modes of the type B ' X, peaks at M,

M -+ 7 - 10



Control sample in data

BO 'K* - decay mode
Projection of Projection of
3.678 <M, <3.692in GeV/¢ | E |<0.02 GeV
% N§ Signal
> 91000 B (I (K retsion
2 =z B X
= = Combinatorial
~ [—]
= = 500
5 2
> £
D1 005 0 005 " 9a P64 3.66 3.68 3.7 3.72 3.74
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@ 'k* )= (5.79£0.14) x 10

Belle latest measurement (5.80 = 0.16 + 0.32% 10* pro 88, 074026 (2013)

This includes ' J/ and ' Il and is estimated using full amplitude fit result
R D Z(4430y
M* S A&OB#!)  +.
1> =

B 'K decay mode is used to calibrate our PDF resolutions. 11



Different components of M(K ) systeniez

E x4 4 A&OB#!) O
(+ @&0)7 koo

@ (B 'K* -)includes all possible components:
K*(892), K,*(1430) and (K )\, €tc ..

Interesting to separate the resonant and non-resonant components
Fit to M(K )

We fit E&M; inbins of M(K ) to obtain background
subtracted M(K) distribution
Fit the resultant M(K) distribution to extract the resonant (K*)
and non-resonant (PHSP) components.

50 MeV/ce wide for "and 100 MeV/e€ wide for X(3872)
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Yield from 2-D fit with 50 MeV wide bins of

M, (GeVic)

Yields and Errors provided
by 2-D fit in each bin of My
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B K- Fit to background subtracted

M(K

BO  'K*(892)0 7

FC @

M+ 7
B° (K nr .

I # ! # ! $
BO  'K,¥(1430) w3
$BI & )

B 'K*892) : largest contribution over the rest

(BO 'K*(892)9) = (5.88+0.18) x 10 [ Measured] (stat. only)

(6.1£0.5) x 16 [ PDG ]

5.55 x 104 [ Belle latest measurement]
PRD 88, 074026 (2013)

R D 7 Sk o= 4



BO

X(3872) K* -~decay mode
study
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2-D( E-M, ) Fitto data for
BO X(3872) K* -decay mode

Projection of Projection of
3.863<M, <3.878inGeV/2 | E|<0.02 GeV
116+ 19 B X(3872)K
7 Background from
B (J/ )K)
B X(3872) X

A clear signal peak is observed for B X(3872)K* - decay mode

(B® X(3872)K* )x (X(3872) J/ * )= (7.91+ 1.29 +0.43)x1D

16



BO

X(3872)K* - Fit to background subtracted
M(K
BC X(3872) K*(892) / c @
/ B  X(3872) (K)ha M+  *- 7
/ J 7 M(K )
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1 J@6

B* KO *

B* 'K L * decay mode is used as calibration mode.
Projection of Projection of
3.863<M, <3.878inGeV/t | E|<0.02 GeV
N B X(3872)KL

Background from

o B (3 )(KS)

First evidence for B~ X(3872)K * decay mode

(B* X(3872)K° *)x (X(3872) J/ * )= (10.61 + 3.04 (stat)+0.85(syst))x4.0

R 7 D- G + @&0) 7



Summary
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1 J@6

B* KL+

Projection of Projection of

3.678 <M, <3.692inGeVR | E|<0.02 GeV
$!'10 Signal
= B (J/ )(KS )notsignal
B "X

Combinatorial

B+ Ko +)= (6.00 +0.28(stat)) x 10
World Average: (5.88 + 0.34)x 10*



E* * B>?@&0)? >2 B>?@& 0)? >2

E* * B>@&0)? >2 B>?@& 0)? >2



